Enhancement of radiation sensitivity, delay of proliferative recovery after radiation and abrogation of MAPK (p44/42) signaling by imatinib in glioblastoma cells.
Glioblastomas are intrinsically resistant to conventional radiation therapy. The present study investigated the possibility that the tyrosine kinase inhibitor, imatinib, could enhance radiation sensitivity and influence proliferative recovery after irradiation in glioblastoma cells. Radiosensitivity was evaluated by clonogenic survival; apoptotic cell death was evaluated using flow cytometric analysis; proliferative recovery was monitored based on viable cell number subsequent to radiation-induced growth arrest; activation of p44/42 MAPK was based on phosphorylation of the protein. Glioblastoma cells pretreated with imatinib demonstrated an enhanced sensitivity to radiation. Imatinib also delayed proliferative recovery in irradiated glioblastoma cells. Imatinib promoted suppression of p44/42 MAPK signaling both when added prior to and post-irradiation. Increased sensitivity to radiation and delayed proliferative recovery in irradiated glioblastoma cells exposed to imatinib may be a consequence of the capacity of imatinib to interfere with p44/42 MAPK kinase signaling. Imatinib may prove to have clinical utility as a neoadjuvant and adjuvant in the treatment of glioblastomas that receive radiation therapy.